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15 (Page 2, left column, lines 1 — 24) 
[CLAIMS] 

[Claim l] A manufacturing method for a sulfide light-emitting layer, in 
which a vapor deposition method is used to form the layer, 
20 wherein at least an aluminum evaporation source and an alkaline 

earth sulfide evaporation source that are provided in a vacuum layer are 
used, a hydrogen sulfide gas being introduced into the vacuum layer, a 
luminescent center being added to the alkaline earth sulfide evaporation 
source, and 

25 the manufacturing method comprises the steps of 

allowing materials to evaporate from the evaporation sources, 
respectively, the materials being aluminum and an alkaline earth sulfide; 
and 



35 to 100°C or higher. 

[Claim 4] The manufacturing method according to any one of claims 1 to 3, 



allowing the materials to be combined with hydrogen sulfide when 



30 the materials are deposited on a substrate. 



[Claim 2] The manufacturing method according to claim 1, 
wherein the alkaline earth sulfide is barium sulfide. 



[Claim 3] The manufacturing method according to claim 1 or 2, 

wherein the layer is formed with a temperature of the substrate set 



1 




wherein the substrate is rotated during film formation. 
[Claim 5] A manufacturing apparatus for a sulfide light-emitting layer, 
comprising a vacuum bath into which a hydrogen sulfide gas can be 
introduced, the vacuum bath containing at least- 
5 a resistance heating evaporation source for allowing aluminum to 

evaporate; 

an electron beam evaporation source for allowing an alkaline earth 
sulfide to evaporate; 

a substrate on which materials that have evaporated from the 
10 evaporation sources are deposited; and 

a heating unit for heating the substrate to a temperature of 100°C or 

higher. 

15 (Page 3, right column, line 41 —page 4, left column, line 6) 

[00 19] Preferably, in the Kght-emitting layer formed according to the 
present invention, Eu is added as a luminescent center with respect to a 
thioaluminate-based material, particularly, a barium thioaluminate-based 
20 material. That is, preferably, a light-emitting layer is formed in the 

atmosphere of a H2S gas using as source materials an Al metal and BaS to 
which Eu is added. 

[0020] The evaporation method or the evaporation source can be a known 
method or evaporation source such as by the use of EB (electron beam), 

25 resistance heating, a laser, a K-cell (Knudsen cell) or the like. In the 
present invention, a K-cell is defined as one type of a resistance heating 
evaporation source. Among the above, preferably, resistance heating and a 
K-cell are used for the evaporation of Al, and EB is used for the evaporation 
of an alkaline earth sulfide. The speed at which each of the materials 

30 evaporates varies depending on the composition of a desired film to be 

formed, and is about 1 to 10 nm per second for Al and about 5 to 50 nm per 
second for an alkaline earth sulfide. 

35 (Page 4, right column, line 27 —page 5, left column, line ll) 
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[0030] FIG. 1 shows as an example a configuration of the apparatus for 
forming a light- emitting layer according to the present invention. In the 
figure, a substrate 12 on which a light-emitting layer is to be formed, a 
Kcell 14 that serves as an aluminum evaporation source, and an EB 
5 evaporation source 15 that serves as a zinc sulfide evaporation source are 
provided within a vacuum layer 11. The vacuum bath 11 has an 
evacuating port 11a, and the degree of vacuum within the vacuum bath 11 
can be regulated to a predetermined level by evacuation from the evacuating 
port 11a. The vacuum bath 11 also has a raw material gas introducing port 

10 lib for introducing a hydrogen sulfide gas (H2S). 

[0031] The substrate 12 is fixed to a substrate holder 12a. While 
maintaining the degree of vacuum within the vacuum bath 11, a fixing shaft 
12b of the substrate holder 12a is fixed rotatably from the outside by a 
rotary shaft fixing unit that is not shown. Further, the fixing shaft 12b can 

15 be rotated as required at a predetermined rotational speed by a rotating 
unit that is not shown. Further, a heating unit 13 formed of a heater wire 
or the like is in contact with the substrate holder 12a and fixed thereto so as 
to allow the substrate to be heated to and held at a desired temperature. 
[0032] In the K-cell 14 that serves as an aluminum evaporation source, an 

20 Al metal material 14a as an evaporation material is stored. The K-cell 14 
is heated by a heating unit that is not shown, and allows a metal material to 
evaporate at a desired speed. The EB (electron beam) evaporation source 
15 that serves as an alkaline earth sulfide evaporation unit includes a 
"melting pot" 50 and an electron gun 51. An alkaline earth sulfide 15a to 

25 which a luminescent center is added is stored in the "melting pot" 50. The 
electron gun 51 houses a filament 51a for electron release. An alternating 
current power supply 52 and a bias power supply 53 are connected to the 
electron gun 51. 

[0033] By using an apparatus with the above- described configuration, 
30 vapor of an aluminum material that has evaporated from the K-cell 14, 
vapor of an alkaline earth sulfide that has evaporated from the EB 
evaporation source 15, and a hydrogen sulfide gas introduced into the 
vacuum bath 11 are deposited on the substrate 12 and combined, and thus a 
light-emitting layer is formed. In this case, by rotating the substrate 12 as 
35 required, the hght emitting layer can be deposited so that its composition 
and distribution of a film thickness can be more uniform. 
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